Background: Sexual dimorphism refers to those differences in size, stature and appearance between male and female that can be applied to dental identification of humans. Teeth are good sources of material for civil and medico-legal identification. Tooth size standards based on odontometric investigation can be used in age and sex determination. The present study was planned to evaluate the existence of sexual dimorphism using both buccolingual (BL) and mesiodistal (MD) dimensions and prevalence of cusp of Carabelli in maxillary permanent first molars in Gujarati population. Materials and Methods: Totally 60 students (30 males and 30 females) of Gujarati population with 10-35 years of age were selected by random sampling method. After oral examination, impressions of the maxillary arch were taken and the BL and MD dimensions of the maxillary first molars were measured using digital Vernier calipers on study casts and also checked for presence of cusp of Carebelli.
Introduction
Forensic odontology is that branch of dentistry that, in the interest of justice, deals with the proper handling and examination of dental evidence, and with the proper evaluation and presentation of dental findings. [1] Dental anthropology is concerned with the study of morphological variation (dental morphological features) and metrics of the dentition of human populations over time (prehistoric and modern) and space (ethnic influences) and their relation with the processes of adaptation and dietary changes that led to the evolution of the dental system and the human race. [2] For forensic and archeological excavations, every time it is not possible to get all the bones of an individual and hence the collected skull and teeth will provide an identification. Because skeletal remains that used for archaeological series are most of the time poorly preserved and fragmentary, required great care to prevent further damage, so in such conditions teeth will become main source of identification of an individual. [3] Sexual dimorphism refers to the systemic difference in the form between individuals of different sexes in the same species. [4] or it refers to those differences in size, stature and appearance between male and female that can be applied to dental identification because no two mouths are same. [5] Teeth of various species exhibit sexual dimorphism. The dentition in male is greater than in females in human population. [3] Teeth, unique organs made up of mineralized tissues in the human body, are the central component of masticatory unit of skull and more resistant to mechanical, chemical, physical and thermal types of destruction. Hence, becomes a good material for civil and medico-legal identification. [3, 6, 7] Sex determination using tooth as a material can be done by comparison of tooth dimension in males and females. These can be done using non-metric and metric dental traits. Most commonly used non-metric dental traits are Carabelli's trait of upper molars, deflecting wrinkles of lower first molars, distal accessory ridge of the upper central incisors and metric features are measurement of buccolingual (BL) and mesiodistal (MD) dimensions of teeth. [4, 8] Sex determination by using MD and BL dimensions of a tooth is based on the fact that the size of the tooth does not remain same as it is affected by cultural, environmental, racial and genetic factors. [9] Many studies have established that among all the teeth, the permanent mandibular canines are found to exhibit the greater sexual dimorphism. In the present study, permanent maxillary first molars were used, as they are the first permanent teeth to erupt in the oral cavity at the mean age of 6-7 years and are less commonly impacted as compared to canines. [4] The purpose of this study was to evaluate the existence of sexual dimorphism in permanent maxillary first molar by using BL and MD dimensions in Gujarati population. To the best of our knowledge, many studies have established sexual dimorphism by using BL and MD dimensions of different teeth in various populations, but until date no such study was done on Gujarati population and hence in the present study, we have tried to determine sexual dimorphism in Gujarati population.
Materials and Methods
The study involved 60 participants (30 males and 30 females) with age range of 18-25 years of Gujarati population. The participants were informed about the nature of the study, its importance and written consent for the same was obtained in the language understood by them. The study was carried out in the Department of Oral and Maxillofacial Pathology at K. M. Shah Dental College and Hospital, Vadodara.
Impressions of the maxillary arch were made with alginate material and casts were poured immediately in Type II dental stone to minimize dimensional changes [ Figures 1 and 2 ] the BL and MD dimensions of the permanent maxillary first molar were measured using digital Vernier caliper on the study cast.
The greatest dimension between buccal and palatal/lingual surfaces of the crown was taken at the right angles to the plane in which the MD dimension was taken and was measured as BL dimension [ Figure 3 ]. The greatest dimension between the mesial and distal surfaces of the crown at the contact point of teeth on the jaw was taken as MD dimension [ Figure 4 ]. Tables 1-3 show the results of this study.
Observations and Results
In the present study, BL and MD dimensions of maxillary first molar of females were lesser than those of males.
Mean BL dimension of right maxillary first molar in case of males (11.4 ± 0.62) and females (11.30 ± 0.65) were larger than those of left maxillary first molar of males (11.35 ± 0.63) and females (11.25 ± 0.55) respectively.
Mean value of MD dimension of right maxillary first molar of males (10.39 ± 0.48) and females (10.11 ± 0.52) showed greater value than left maxillary first molar of males (10.38 ± 0.50) and females (9.96 ± 0.50), respectively.
In the present study, mean value of BL dimension of maxillary right first molar of females (11.30 ± 0.65) were slightly lower than that of males (11.40 ± 0.61). The difference was not statistically significant (P = 0.561).
Mean value of BL dimension of maxillary left first molar of females (11.25 ± 0.55) were slightly lower than that of males (11.35 ± 0.63). The difference was not statistically significant (P = 0.516).
In the present study, mean value of MD dimension of maxillary right first molar of females (10.11 ± 0.52) were lower than that of males (10.39 ± 0.48). The difference was statistically significant (P = 0.039).
Mean value of MD dimension of maxillary left first molar of females (9.96 ± 0.50) were lower than that of males (10.38 ± 0.50). The difference was statistically significant (P = 0.002).
In the present study, more males had cusp of Carabelli (23.33%) than females (11.67%).
Discussion
The role of forensic odontology is basically to establish individuality or personal identification, through examination of dental evidences.
[10] Every time it is not possible to get all the bones of an individual and hence the collected skull and teeth will provide an identification. Most of the time skeletal remains used for archaeological series are preserved poorly and required great care to prevent further damage, in such conditions teeth will become main source of identification and as teeth complete their development before skeletal maturation which makes them a reliable indicator to determine a sex, particularly in young individuals. [11] As tooth can be used as a material to determine sex by using certain non-metric and metric dental traits, certain studies carried out on tooth measurements revealed that among all the teeth, permanent mandibular canines exhibited the greatest sexual dimorphism, but there are chances of impaction. [12] Hence, in the present study, we have used permanent maxillary first molars, as they are the first permanent teeth to erupt in the oral cavity at the mean age of 6-7 years and are less commonly impacted as compared to canines.
There are certain differences in odontometric features in specific populations, also noticed in same population in the historical and evolutional context, so we have chosen Gujarati population in our study and tried to determine sexual dimorphism by using MD and BL dimensions in permanent maxillary first molars.
In the present study, we found that the MD measurements of males were greater than females in Gujarati population. Similar results were obtained by Ghose and Baghdady (1979) [13] who studied the MD crown diameters of permanent teeth in 161 Iraqi subjects (78 males and 83 females) and found that the MD measurements for the Iraqi males were larger than for the females.
In the present study, we found that the MD dimension showed greater sexual dimorphism when compared to BL dimension in Gujarati population. It was in accordance with study of Lakhanpal Manav et al. (2013) , [7] determined gender and existence of sexual variations by using BL and MD dimensions of maxillary permanent teeth of 100 subjects (50 males and 50 females) with 18-30 years age. He also found that MD measurements were better suited than BL dimensions for sex discriminations when used independently.
The present study also found that the mean value of MD dimension of maxillary right first molar of males and [5] who studied the existence of sexual dimorphism by using BL and MD dimensions of maxillary first molars of 200 subjects (100 males and 100 females) of Haryana population and found that the mean values of MD and BL dimensions were greater on left side when compared to the right side of maxillary first molar.
The present study showed that the difference of mean value of BL dimension of maxillary first molar of males and females was not statistically significant which was in contrast with the study conducted by Sonika et al. (2011) , [5] who found that the mean values of BL dimension of maxillary first molars showed greater sexual dimorphism.
The difference of mean value of BL dimension of maxillary first molar of males and females was not statistically significant in our study and was not in accordance to study of Ivan Suazo et al. (2008) , [10] who found significant differences between males and females, mainly in BL diameter with various teeth of all dental groups including maxillary first molars.
The result of present study was also in contrast with the study conducted by Pratibha Rani et al. (2009) , [7] who found that the males show greater BL dimension of teeth in comparison to the females with eight maxillary teeth exhibiting statistically significant dimorphism in molars of 99 native residents of Mysore district, Karnataka.
The present study showed that presence of cusp of Carabelli was found to be more frequent in males (23.33%) as compared to females (11.67%), which was in accordance to the results of Khan and Khan (2011), [12] who found that prevalence of cusp of Carabelli in males (31.9%) was slightly greater than females (25.9%) in case of maxillary first permanent molars. [11] In this study, more males had cusp of Carabelli (23.33%) than females (11.67%). This was in agreement with the report by Haris. The reason for more males having cusp of Carabelli was reported to be the more complex nature of crowns in males than females.
Conclusion
In forensic odontology, gender determination becomes easy when the standard dental data for a particular population are available. From the observations of our study, the following conclusions were drawn:
• MD dimension showed greater sexual dimorphism as compared to BL dimension in Gujarati population.
• Mean value of MD dimension of maxillary right first molar of males and females were greater as compared to the left side.
• Cusp of Carabelli most frequently found in males as compared to females.
Further studies with greater sample size are invited on sexual dimorphism in Gujarati population using MD and BL dimension.
